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(54) LITHIUM ION SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium ion secondary battery having high capacity a 
cW^^^^^^^ '""^ '^^-^^^P^^^ture efficient discharge 

SOLUTION: This lithium ion secondary battery uses a positive electrode and a negative 
electrode having active materials as main components where lithium ions can be intercalated 
and de,ntercalated. Here, the positive electrode contains lithium nickel-cobaltate Ts the pos' ive 

^ etottr ' 7^^-' -^r^r'"^^ '^^'^'^^ ''''''''' ^ P^^^-" form sp^e -L^^^ 

or elliptical secondary particles having an average particle diameter of 5-20 i m and which is 

CtriTd li h ' 'Trt "'"^T' '^T'^ ^'^^ LixNiyCo1-y02 (I) (In the formula a JLe 

0 7T< <T^^ ' discharge, then (x) and (y) meet the following inequalities. 0<x<1 10 
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10 mm^s c ci[^xL. itPL/c^. ?^S2ot:, ±fism 

/E4. 2V. 0. 2C(D^m«^®/E^£ (CCCV^£) 
(Cj:fr5 2. 5B^r^1^mLT. !ll5J::^-r^it(7)R1iJJp^(0 

[0 0 5 5 ] [lI5^^:^-rm?&^co^/^rl^£B^i-5 i:. iti 

HutB(7)IEffiT\ 2ft:^<^T*fo5. fcycL. {H 5 Til. ^ 
i^{l^^il(tS:^ci6. iE<^l-^Affi2c:)ffKtC^b/cor{^ 

UT, rttb^OiEffii (^:^^^2^1ir^^"u— 3 ^:/hLT 
[0 0 5 6] 'kM^5\t:^y^>'U:y^mMX\ Mm^'T-^ 

^ik(Dmmi^<D^A\z^^L-^x. ^v-:fu}i''u:ym<Dmm 

/ta^)(^iE;^igAP 7 b ^: LT(7:)7L;d^^itbtuTl/^5o t 
iO ^tPt^7f:iI^(tyt?l||^^7 a-^K*^#9(D^tU^9 a 

[0 0 5 7] t^^m 8 (1, /E5i^^T^®(::^ 5/ 

y^^m^r^. mBmmm^^j:^fzm^^^i.x^ 

t). w(DJ^^t^8(;ill:^;^#m?L8 a ;6^^^t?.i^rv^ 
T®;6^ HufeufcJ: 5f-. ^pS 7 co^^gp 7 a cd±® 

^mm^^. mm^^i i^m^vx\^^^, mm^^y^ 

0(1. :^y r^p euv^T. ^iK^LT*5^. #f 
PS7£D/ia^(^±^tc:iEg^tL, -^coi^tiigS^^g 

tit-. M^<OWit^hmMWLi^mfhf^\^^ P(-f^#(7)rB^[!t 
^itihUTl^^o ^<^;^;=^^^ry h 1 2*i^yyp t-u^- 
y- Kf^l 3llTyu^^^AKT\ HUiSSP«7 

50 tiEmYh-kWm.x.. ^m^m'mw^<nnm^(o±.m^ 
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J3 

i^mmi^ 1 4 r-Mm $ 'nm2 1 ^mm 5 (dj^^ t 

[0 0 5 81 mJlBto J: 9 5 comW^n^Bi^ 

5p^{zi\^m^^. 't^h(Dum'ik. -M^mmscDmum^^ 

^>'^l 0. mm^9^^^A^rifzm'^i:f:^^^y h 1 2 

[0 0 5 9 ] ±m(DXoic'Lxm^iLXibh.tzmmc^ 

u - h'i^i 3xmm^^x\^'^<Dx\ lEmi tt^'^ms 
^m^6^i li.c^'^xmn^'jmm'^mbti. mmtL.x 
[0 0 6 0] ^UT. m?i!itr^^^^;a>^ri9. mmp^ 

m\ci:f:^:^m^i.xmm(D\^EE:d^±M'i^tim^\^n. ^ 
tOF^/E±#t;iJ: ^9 , 9 cD^^^^^i^j^:fj\^ (US 

ix—mt^tix\^^^m^^7^i,c-s^WTti^m\^^x. t% 
nnui ^tmm-tht-^ •^fzm:}5m^ 9 (ommu 9 2. 

;n.(:ij:oT. ^mi tm^^^ t0:^m%mmmm^\. 

mffi£^^iS^$;h.5 J: ^<D'^3k. mmKJt> 

±.mn\^f^<tjir>x. mm(Dm!k^Wim:^p5±x^^x. 

[0 0 6 1 ] t^-^^ jifBK^^# 9 t;i*i'^i^ffl5 9 b t^mn 
hi(y.x^y)^ tit^)-!. %mtmm^mm:i\.xmmm 

fc#^*^. m^^9f)mm\^X. gS^#9CO^ffigl5 9 a 
tm\:\Wi7 con^U7 a <h (Dtg^t 1 1 ;65fim|bfc 
CcOte^^#9tc^Jtfc^^gR9 b;6^r^SLT:^;^^ 

(75® ^ K-ii: i- 5 ^ t e J: 9 d IS:tf ^ ttT V ^ 

[0 0 6 2] ^ife^J 2 
jEfii?£^S^ bTKig^j2T®iitL^c^^/-^r/H7y^/l. K 
m'J^^^J^ [-^^ (I) tCiott'Sx^l. 00. y = 
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0. 8 0] 'kum^wti.x (0 0 2) scots 

r^lPS (doo2);650. 3 3 6 nm, X ( L c ) 

2 nm, T htb;6^ 1 0 , W-^^^^^ 1 0 m m 

fi4J:b^2. 3 : 1 U^c^^t^ . ^^fe^iJ 1 L 

<lr^5. 3. 3g/cm3 T^^o^Co 
[0 0 6 3] Jt^^iJ 1 
10 ILm^^Wt \^XV^^(D=.y^;\^^y<;\^ hg^y f^-^A^ 
A<^^i^K<^LT (0 0 2) ©coSrpIRi (doo2) 
t^O. 3 8 0 nm, fea^i^-r X (L c) . 2n 

iEmmmwt^mmmwt(omm):t^i. 9 : it^ 
\^fz:U9v\'t. mmmi tmmi\^\^x. v^^j^'^:^>'~ 

1. xi^mi^fc^^y^/u^jy^juhmv'^^j^it. m4(Dm 
^WiS^m^M ii^m : 1 0 0 Off) {zfjk-tx 0 (c. 
u^<r>n'^m'm^m'>^<on^r:>f:Lm'i^^\^x^^ . ^tz 

^;\^z=^^<;uvm')^^M.(D\t^mn^mmm.^mi tm 

ItlC^liJ^Lfcclr r 5, 0. 4m2 /gTfe(9. ^/t. r 

(DmM<DiEm^M<D%m^&^m:mmi tw\m\m'^\^ 

tztZ^^ 2. 5g/cm3 T'fooT. 1 (?5 3 . 

0 g / c m3 -^^iS^J 2COC7:)3. 3g/cm3 [Cjt-<X 

[0 0 6 4] _bfS(DJ: 9tCLTf^Mbfc^SS^j l-2:Jo 

30 1^^ ^ ^i^B(Dnmmmy^mmm^m^ti, ^o^^m 

[0 0 6 5] SScm^ifl. =&m?l!i^O. 2 

^mmL. ^ti^i:mmi(Dmmmm^i 0 o%ti.ti 
m^t(oit^x7jki-^ 

[0 0 6 6] [ik^^m "k^^m-t. ^mm^ 2cx 

2. 7 sv^xnmi^fzt^cDmmt^o. 20x2. 

7 5v^xijkm\^fzt^<D^m^mmL. 2cxm:mL 
fzt^<D^m^o. 2cxM!:mLfzt^(Dnmx^.Lfz 
40 t^a:^m-^ [ {2cx(DWLnmm/o, 2cx<Dmmm 
ft) X 1 0 0 ] x^-to 

[0 0 6 7] im^-mmnm^m m^mmmmm'^ 

^mm.^- 1 ox:. 1CX2. 7 bv^xnm\^ti 
t^(Dmmt2or:^ icx2. 7 bwt.xmn.\^fzt 
^<omm^m^\^. ~\ox:xmm.\.fzt^<omw^2 
o^xiAm\^tzt^(Dmwxm\^fzt^^m'^ c (-1 
ox:x(Dmm'mm/2o°cx<Dm.m^m xioo] -e 

[0 0 6 8] [1 f--Y<:^/uicDScS^a/^mSft] # 

50 m?l!l^±PSm/E4. 2V, 0. 2CO^mSt^miE?^T 
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^mLfc^r ^(O^S^^BiJ^L. ±fS^mS. 0. 2CT* * [0 0 6 9] 
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10 6 


9 0 


7 2 


9 3 




1 0 5 


9 1 


7 1 


9 0 


jt«Mi 


10 0 


7 0 


34 


7 2 



[113] mmm2x*mm\^t:.:^mnx-iEmmmwt\^x 

1 

3 ^y<U^^ 
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[0 0 7 0] ^1 \^^'t'^^-f}>^mhf)-fj:^o\:i^ mm 
^-±^< . t--:>m^mx<D^^s^^^^ximw.mmmm 

[0 0 7 1 ] 

imi] mmm 1 xmmLtz:=$:^mxiEmm!^«t ur 
it^^i-f^'^ 1 0 0 of^om^si^^^KT-fc-So 

[1112] Ml iCTjki-- y^/u=2y<;i. \.^]) j^CO~^ 
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